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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a display 
element of a transverse electric field control system 
which has the smaller dependency on visual field angles 
and with which the good display is assured within the 
wide visuaJ field angles and after-images are hardly 
generated on a display screen after voltage release. 

SOLUTION: A liquid crystal alignment layer 3 is formed 
on one surface 1 A of an electrode substrate 1 provided 
with electrodes 2 for forming display pixels. A polarizing 
mans 4 is formed on the other surface 1B of the 
electrode substrate 1 . The liquid crystal oriented film 6 is 
formed on the one surface 5A of a counter substrate 5 
arranged to face the electrode substrate 1. A polarizing 
means 7 is formed on the other surface 5b of the counter 
substrate 5. A liquid crystal layer 8 is held by the 
electrode substrate 1 and the counter substrate 5. The 
electrodes 2 are so constituted as to generate the 
electric fields nearly parallel with the one surface 1A of 
the electrode substrate 1 by the voltage impressed from 
outside. The element is so constituted that the pretitt 
angle of the liquid crystal molecules by the liquid crystal 
alignment layer 3 formed on the one surface 1A of the 
electrode substrate 1 attains 21 c - 



(a) 5B 



2 GO 




4 8 



<b) 



2(21) 




2(22) 



COPYRIGHT: (C)1997,JPO 



(19)B*BHS3W (J P) 



(12) ^ m i# ^ 



(A) (nmSffctiBl^HS^ 

#W^F9- 160048 

(43)&BB H TO 9 ^0997) 6 £20B 





F 1 




G0 2F 1/1337 5 2 5 


GO 2F 


1/1337 5 2 5 






- 






8Wra©3t2 OL (±11 HO 


(21)ffl«#^ -321973 


(71)fflKA 


000004178 








(22) tfttBB TO 7 ^ (1995) 12/1 11 B 




*OSC&*5feK55i& 2 T @ 11«24^ 




(72)^^ 








3tO^*ffeK3^2TBll#24*§ B^a 


















Jtl5C«^BJ6«&2TSn#24^ B*£- 


















3*0^*ifeK3&& 2 T e 11 #24^ H&a 










(74)ft3®A 


a*± mm 









(54) [smo&m mgk&mT 



(57) CH^il 

1 ©-B 1 A rcttJUElQK 3 tm&Li* tU 

mmm& i ©tit® i bic fifing© 4 a<7&iSc$n. me 

mSSS 1 i»lR«EH*nTV'»S»fiia« 5 <D— B 5 A 
K &HE|n!Jg 6 jWBfc* tU SgE*f fag® 5 Offcflf 5 B 

i= 7 jwests *u mtamsss 1 1 «ti§a*f fa 

6B^t,EPin^nsmffJC«fct)^ ^gstsi©— b 1 AIC 

i <o—m i AKjasE*nfc»HEfiiR3 «=j:**a 

So 



( a ) 5B 



6 7 




4 9 



(b) 



2C21) 




2(22) 



1 



9-160048 



t»*« i ] «*B**«fiW ( 2 ) tmv z 

n^^SSS (1) ©-1(1 A) IcffiUKiSjJgl (3) 

*<«ja$tu d) ©fta ub) icaa 

Jfc^ft (4) #J&3c$n. 

gtiiE^sss (i) ■£*n^BK$nTf*»fija« 

(5) ©-B (5 A) ICttHeiRlil (6) &&3L$n, 
£l*StfflS& (5) ©tfiB (5B) K««3t#a (7) 

ffiffEVSSK (1) £Hi!iB*f|filg« (5) i*c«t t>?K^ 

e (8) jww#sn* 

ffillBVS (2) tt> ^B^^BJanSnsWEIckO. « 
SS® (1) ©-S (1A) K»U4HWTtt*3**-5S 

Htiie^i@5« (i) ©-a (ia) KjgjRsnfcSJsa 

IrIH (3) (CJc^jKa^Toyu^iuhft^ci *£lT-e 

[lt#S 2 ] mSS« ( 1 ) ©-B ( 1 A) KJ&fc* 
n^ttttElRlll (3) fflHSJfefcJ:tf/*rt:Mtfl&a« 

Mfc£^4£J5JS$i*-a#£>n£* !M S Kfr&3f*n 

*iMC < 4 fc 1 a©fi£i*^£te* c i*i«tt4-rs» 

[0 0 0 1 ] 

a<m@S«©— Hc» u*«¥fT4 ttzHMtttXT-v 
[0 0 0 2] 

[$&fc©&ffi] ifcfc. «A«g^?4 LTfi. iSIHKS 
jMSty-fcttT^SMK (mSSS) ©— Birtf'M 5 K 

?SttAJ:!>tt&ttA]»£-Sffi 

[0 0 0 3] ftECi'^T, *fl#?icg»irr* 

c©g« (mSSS) ©-B4. ^©SS (MirIX 
«) ®-B4lcftliE[»Jffi& J £-»fifcU P5#OWR*»fiI 
SfigLT. m&g«4#ftg«4©Rflj$l*3i;:tell&£^ 
JjfcLT-* yN» ^tSiS©-fe^<i: U ^SSS©— SIC 



(ST rmffffisAj itt^o ) 
Lfcttaa^sR^ffl^snT^i ta s i a 

Display * 95 J 577 H*JR) „• 
[0 0 0 4 ] 

©t?*So 

[0 0 0 5] ttaa^*?rciiv*M«a^ 

ttiiElRliUc** A£«BE*<KS U C©SSmflE*<-&© 

[0 0 0 6] *»W©*1©SWHU aWft«#tt*^h 
Sc4lcfcSo *SM8©JB2©BK»4. *BE»»8fcl=* 

[0 0 0 7] 

ti. &7Fmm&&j£-rz>m3& (2) *<»v&nfc«a6a 

« (1) ©-E (1A) icttASI^lR (3) 

n. ^mmmm& ( i ) ©fits < i b> latmyef®. 

(4) *<JBfi5c$tU tOIEmSSK (1) ittftKEStt 
"CVStflRlWR (5) ©-B (5 A) iz&ih&fam 

(6) *<®«$tu SgtStlRlSffi (5) ©fiiiS (5B) 
Kiiffilt&& (7) SttE^SS« (1)4 

«3K^l6lSS (5) 4ICJ;»3^S@ (8) *<j^F$n. 
«fFl2m@ (2) ^SB^t>EPJn$nsmfflCJ:f9. « 
@SS (1) ©-S (1A) C»LHH?ff<i:W*58 

±-rs«t^«ESc$tu ^ismsss d) ©-a (i 

A) ir^BSt^nfcftSffilRllgl (3) 
[0 0 0 8] *»!)!©«Mi«*«?Kif^T« N USS 

« (i) ©-a (ia) <c^^n^«fiEi6]is (3) 
t^.-) 4-^r s v-fk^4«-Si6$-ti-T^^n.5#>; 



2 



ftiflaz 9-160048 



[0 0 0 9] 

[^BJCDHJfiCD^fig] J£1T. ^^©KH^S^O 

igSB©^*-* U (a) tt-b^HHWBBk (b) (4 

msas i ©— ® i AM\c^n-inxm7mM^^t 
sms (*am@2 1. mmn&2 2) . 9am4t-> i ) 
a sstgttmsi 4r* £ tt s itsawu 3 nmmm 9 ± 

Icj&fiKSnfcjSJSBfiUR, 4 (4mSSt5 1 ©tit® 1 BffiQ 

ics#£ttfcfl»t». 5 f4mss« i i^ffii^nt 

b->S*MSfc 6f4*J|p]S«5©-®5 Aicj&i&^n*: 

ftasfflae. 7 {4*tisis« 5 ©fit® 5 bwicr^ £>n* 

(H3t«> 8(4. m&g«14*tl«>lS«5 4l;:J:*j&f$S 

coo 1 03 cctc. mess 1 *-j:cf*misk 5 4 L 

— K # i; x— f /u^-ru*^ 

a. 

[ooi 13 m*mm&%>fiLir2> j %m2i*. *«a*&gj 
insns*BEi=J:0, m&S«*i©-®i AiotfbitJ* 

■So 

[0 0 12] ttSS&l |-*tfS&llK|S]J3I34;J:c;*f 
iSlSfie 5 icfctf SffiSElRlK 6 {4. 8 ^mOLT * 

m 3 14. |fe*§Jg| 9 ±\z&mmftm*gLlS ltwisrs-jb 

«fc S Efcltea*fT •? C 4 IC «fc »? J^fifc-r S C 4 *n? # S „ 
* fcs feSElSilg 6 (4, fcim&IR 5 ©— E 5 A Ic&Uffi 

iRi^i^^LT^flgi^^Bjct, ais»BiKcDS®icee 

fa&g^?c4IC«fcOBli£-rSC4a<-*?#So tt*>\ 

S j. T • „ hj£te4*T-®Jig|gS**l=SC:4lC«fc 

»fi5c-rSC4*>T'#5o 
[0 0 13] *a«Rl©ffeffil Bfl!IKR^&n*:«* 
«4:fcJ:tf*flRl»R5©flfeE5 BfiOJCR^^n^TttS 
7 4 LTJ4. #R(4> * If fc'-A'Tyio -^SEffKlSj 

3tS 4 14 N -eoffibfc&ffljWi&SS 1 ©— ® 1 AICJ&J& 



■ftlSjgtg 5. CD— ® 5 AlcSfiSc$n^Sfi£iSiK6©E|fi] 

[0 0 14] c©*a***?i;:i>«r fciiE[6}Jg 
Z\ZiHf&7 k*>'^FSj4^SElS|M6iC4>»^SElSj*!i 
g^lSuwaXtfcJiifiWfittSJ:^^ ^SS«1 4 

Hosts 5 4*<«tsiffig^n, m@s« 1 4«iS]ss 5 

4 c <fc K> &Shm 8 * tiTt * 'o 

[0 0 1 5 3.«IUi8*«ldc-rsttfl4LT^ 

- h /i4©3 u-x-f -y ^a-^^ ffi D n D^ rc - 1 5 j 

rCB— 1 5 J O^ttW 4LTlg^$nT^*J: 
o^£*-f v^JA£4*^iDtTiEffl-r5C4fcT#-5o 
^i^IC, p-f'>D + ->A'y->-||fy- p - 7 .; / - 2 

[0 0 1 63 ±I2©J:ote«fi5c<D&II^3l?{4. 0<Jx 
(4TI5©^fel- J: -= TSfiff SCiA<ttS„ 

[0 0.1 7 3 ( i ) -^©ran-e^^^ * ntzm 
mmomm 2 *<R*t ^n^mss® 1 ©-® 1 a izmit 

fife$n/c^M9±IC > WIx.*4a-^3-^-fe 
v± HHW&tt J: TjftiKRBn*Sfc# 

U Sfc*ffi*inJ!!i"rsc4lcJ;»j»JSII««J5WS. - 
*n^SS(48 0~2 5 0 r4$tU »*L<f41 
2 0-2 0 0ti$n5 o Jgfi!t$n5^Si)g©MJl<4. 

®#0. 0 0 1-1 AtmT*^. iftL<{40. 0 0 5 

— 0. 5A»mT*5 0 

[0 0 1 83 JftliW9±K#fl£*ftfc»ffiiilH*N ^Jx. 
lit^f b y N 1^— 3V N 3 y h v^£4*©S^i^^^-5^ 

^4*lcJ:or«fe^4C4A<Jf* L<^ 0 
[0 0 1 9 3 (2) ±12 (1) 4^«tcLT. 

5 ©— ® 5 A (CttABfiffifc&ffi t > tt#S«2lD^«kfli 

4JC«kO. ^(S]StS5©— ®5 A fc^SEifilJK 6*^)56 



3 



ftm* 9-160048 



[ 0 0 2 0 ] (3) H&SS1 £»|S)atK5£*-. ttA 
EtplR3i«aaE|SjJfi[6l=ii»J-SEfi]teS^|S|. rtt*> 
*, y tr s fJ5ftt)<m.&% fz iiig^ff £ Uzji-j fsm (-fe 
M>7 7") ^frLT*tlS]£-tfs 2 $<DS«<DJ3i2ffi€- 

A, — ®5A) i»*J:Cf*>-^3B«=J:OKlffi*nfc-fe^4 f 

»*miSL-?Z>o *LT, ttJI-kJiOftXBH (•fit® I B, 

1. *f[S]««5) ©fe^EipjJK («affi(6iJS3. 
IS]&6) ©7 fv^[S]£-a*^{iifi5fr-2.J:-5lc{i 
*S (fflKt«4. (I7c«7) ^Bi^fc-ti-SCilCj:*? 

So 

[00213 fcawoftiMus*? ttx flrajMsao?-* 
n^SEisjn (HiK*»t-5*HeiR«i3> 

Z C £ IC J: «-) „ a»ft«Stt#'.M < TffiOffiSftlSffl 
(W*tf ± 6 5 • PJLt) C*^T^tt*j*tJHttfrit« 

— ®i=*j5Ss*n/sjftiaaRifl! (0 1 K-fctts&iiEipjJK 

[0 0 2 23 ^^cDT-u^^hft^SOSiL^-rt.^ 

•J7-; 7*i£ (ETF r^'JTi -/?g?AJ £*>t^-p) N 
S£tt (WT r-f S K<ffcB£ttBJ £*>t^7) . ©HfS 

CJ £*><p-p) *&»ttiSiMi:< it llOf^ 

^sci * to \ ¥f%.-r b 7 * ** >m-mm* 

[0 0 2 33 <tf ';ri y*HA>ttaBfill!*1IHrr 
*8ffli£ LTif iHc&g-r z> c £©-?£ * * <; r $ ^ 

[00243 #!»T2 y ^SfAO^jSiCffl^ftS^ 

7*^^e-^7kfek 1. 2. 3. A-->9v?f> 
-f h 7 A *** vRZjfcMSk 1 . 3 - i** f-*- 1 . 

2, 3, A-'s9v79 'STY?i]»#>m-mXto, 
1. 3->*^ob-1, 2, 3, 4->;!"3^vf h 
^n-tf vie-fc^k 1. 2, 3. 4-$"*o-*:/* 



yfl-7A^>Sl»^ 1. 2. 4. 5 - -> ? o 

v-r I- 7^^+-^K— MTkl^v 3, 3' , 4. 
4 ' — 7 •> 9 o ^* ->*f HA z. Jftdc&u 
2 . 3 , 5 - Y x ) * *tf* > > ? o "< ^t^RK" JS* 
tfck 3. 5, 6- h 9 a****^/***^ 7- 2 -ft 
RZiteMJk 2, 3, 4. 5-f hftKojjyf h 
5j&/u:K7K^jg*«k 5- (2. -5-7**7x1-7 

tKB77*) - 3 — > 7"-*- 3 - 7? o->*-fe 7 — 

1. 2 Mfc®. tL'-i/fn [2, 2. 
2] -*9 h-T-xv-2. 3. 5. 6-f ^A* 

vKZM; 1, 3. 3a. 4. 5. 9b-^*tt 
Kn-5 - (r h 7 t h'o- 2, 5 7 - 3 - 7 

7-*) -7-7 h [1. 2 - C ] 77^-1, 3 - ->'^ 

v N 1, 3. 3a. 4. 5. 9b-^+ttKo-5- 
- (f h7tKo-2, 5-^**V-3- 
7=,-/u) -i-yb [1, 2-c] 77>--l, 3-^' 
1. 3. 3a. 4. 5. 9b-^*ttKo-5 
-x^yu- 5 - (-f h 5 t K a - 2 , 5 - ->"*^ V - 3 
-75-^) [1. 2-c] 77V-I, 3- 

i^jj-v. 1, 3. 3a, 4. 5, 9b-^ttKo- 
7-^-^^-5- (r h7t Ko-2. 5 -->*3J-^v- 
3-7 5-^) -t-7 h [1, 2-c] 77^-1, 3 

1. 3. 3 a. 4. 5. 9 b 4ttKD 

-7-if*-5- (f K7tFn-2, 5 + v 
-3-77-^) -7-7 h CI. 2-C] 77 V- 1. 

3-^*^ 1. 3. 3a. 4. 5. 9b 4ftr 

o-8->f^-5- (f h5tKo-2, 5-->'i- + 
V-3-7 5-*) -7-7 h [1. 2-c] 7 7 >- 

1. 3-^*v. 1, 3. 3a. 4. 5, 9b-^+* 
th'n-8-if^-5 - (7b7tKo-2, 5 - 

st-+y- 3 -7 7-M -7-7 h [ 1 , 2-c] 77 > 

-1. 3-->**v N 1. 3. 3a. 4. 5. 9b .+ . 

tt Kd-5, 8-7Vf*-5- (f F5tKo- 

2, 5-7^*7-3-77-*) -t-7 h [1. 2- 
c] 75V-1, 3-^*>'^<i:©'<v-fe*>ig^-«-r-& 
Bgll^x h 7 * vi^»*«j<£4*«-«ftf S C £*<T 
#So cn«^©^x h 7*^*vK~^7j<^(i> 

2 «SLbfi*^*rti-Tffl«r •» 4 C £ -5c 
[0 0 2 53 cft£©-7-&> 7*^ l-7*^7gi 

ftS7k^. 2. 3. 5- h i ;*^'* , 7-7?0'!yf;i/ft 
mzMfc®. 1. 3-^f*-l, 2. 3. 4-v-* 
o7^yf h7A^«M 1. 3. 3 a. 
4. 5. 9b-MttKo-5 - (7l-7tKD- 
2. 5-7^*7-3-77-*) -7-7 h [1. 2- 
c] 757-1, 3-7*7. 1, 3. 3a. 4. 5. 
9b-^*ttKo-8-/f*-5 - (X h 7 t Ko 
-2. 5-7***7-3-77-*) -t-7 h [1. 2 
-c] 757-1, 3- 7* 7*> 1 . 3. 3a. 
4. 5. 9b-^*ttKo-5, 8-7>t*-*-5- 



4 



#WPF 9-160048 



(f h7tKo-2, 5-^^7-3-77^) - 
t7F [1, 2-C] 77>-l, S-v^^te, -ft 

&*AWLTtt6ttBEW»K «#SB£ttfcfltti*:t> 

CO 0 2 6 J # U T S ? ^KACD^J5Sc(Cffl0^n^xT 
$ Wb^feJi LTtt> 9VLU 1 , 2-7x-uyy'7; 

f^-l. 2-7x-i/y->'7;A 4. 
- 1 , 2-7x^1/^/7;^ 3 -x^/u- 1, 2- 
7x^u>"/7;X 3-^^-1, 2-7x^uy 
';7«y, 4-x^;u-l, 2-7x-u>'>'7;y, 
4, 5 1 , 2-7x-i/V'>'7^, 3 - 

yb*->-l, 2 -7x-uyy'7 x > N 4-/ h + *> 
-1. 2-7x-i/V*>'7i A 4. 5->VF^->- 
1. 2-7x^u>->'7;A 3-xh*v/-l, 2 - 
7x^u>"/7; v. 4 -x b*«>- 1, 2-7x^1/ 

>^T-;>\ 2-7x^-U7y'7 X 

4 on- 1, 2-7x^i/y-/7; 7. 3-7 

2- 7x~U7v ? TS >\ 4-7^*0- 
1, 2 ~7x-i/yy'7 i >\ 1. 3-7x^uyy7 
^ N 2->^^-l, 3-7x-uv/7 ; >\ 4- 

3- 7x-u^>'7;y, 5->^^- 
1, 3-7x-l/^7;y, 2-x^;u-i, 3-7 
x^i/y^TA 3-7x^i//y 
T ; 7. 5 -x^yu- 1, 3-7x^uyy7; v N 2 

3-7x-i/^7;A 5->^'>-l, 

3- 7x^i/y>'7;A 4-xh4y-l, 3-7x 
ii/y>'7^, 5-x h + 3-7x^uyy 
Ti 7, 3-7x^i/yy7;y, 5 

3-7x-Uy^7; ^ 4-7^t3 
-1, 3-7x^l/^'7;A 5-7^o-l; 3 
-7x-l/^7^A 1, 4-7x-l/y'>'7 S >\ 

2->^^-l. 4-7x^uy>'7^, 2. 3-^ 

4- 7x-u^7^ N 2. 5-s*>* 
)\/ — 1, 4~7x-b/y'7; ^ 2, 6-^^^^- 
1, 4-7xiV^>*7^A 2. 3-^x^u-l, 

4- 7x*i/^7«^ 2. 4- 
7x-i/yi/7rA 2. 4-7x^ 
i/yy*7 ; v. 2 — > — 1 , 4 -7x^u>y7 
* v N 2-x h*->~ 1, 4-7x-i/y>'7;A 2 
-^oa-l, 4-7x-i/yy'7 $ 7. 2. Z — 
ao-1, 4 -7x-l/Vy7 ; >\ 2. 5->'^n 
-1, 4-7x^1/^7^, 2. 6->'^a- 
1. 4-7x^u>">'7;A 2-7^*0-1. 4- 
7x-u>">7^> 2, 3-^7^o-l, 4-7 

; >\ 2. 5-^7^0-1, 4-7x 
$ >\ 2, 6-^7^*0-1, 4-7x^ 
; 7. 1. 5->*7;;t7^u^ 3, 3* 
4. 4* -isTi. / k'7x-/K 2. 




2' , 5. 5* -rh7^ac-4; 4' - i?r ;;t* 

7x — ;k 2, 2' - ^ ^ a a - 4 , 4 f - r y - 

5. 5* ->V ^'>t'7x^K 3. 3' 

v - 4 , 4' -i^7^t'7x^K 4, 4' -y'7; 

y-2. 2' -t"* (h'j7^o>f^) 

;u x 4, 4' ->'7S y >u> ^ >\ 4. 4' - 

y'7;/y7x^x-7^ 9, "9 -f* (4-7; 

/7x— ^) 7^UA 4. 4' - (p-7x — 

^yyof'Jf^) ^7-'Ja"4, 4' - (m-7 
^^.u^^ vt'o t*!>-r v) t*^T^»;^ 2, 2-t' 
* [4- (4-7;/7x;+y) 7x — )V\ T'o^' 
>\ 4, 4' ->'7$/'>'7x^nrA 4. 4' - 
•>'7;y^7x^^7, 4, 4' ->'7;/'>'7 
x x;u^;u7 >r h\ 4, 4' - , >'7;;^7X7^»J 
h\ 3. 4' ->'7^'>'7x-;n-r^ 3. 3' 
-y7;/^7/7x/7 N 3. 4' ~y7;y^V7' 
7W >\ 4. 4' -vr; /^y/7x; >\ 2. 2 

-f* [4- (4-7^7x/+*» 7x^] ^ 
*)-7>y**Zfv'<y. 2, 2-t*X (4-7;/7x^ 
^) — 4 i ^7^t3 7'nyN->' > 2. 2 - t** [ 4 - ( 4 
-7;;7x;4y) 7 x— ^] 1. 4-t* 

x (4-7;/7xy + > >) ^<>Hfv % l, 3-t** 
(4-7;/7x/ + '» ^^t'y, 1, 3-f* (3 
-7;y7x/ + ">) -o-tf >\ 9, 9-fx (4-T 

; / 7 -10-^*0771^7^7, 4. 4' 

-^fi/7-t'x (2-^oo7^'J7) x 2. 2* - 

fc** [4- (4-7$7-2-Mj7^t3>f^7* 
y+v-) 7x-^] ^*i^7^a^n^V % 4. 4' 
-fc';* [ (4-7^y-2-h , J7^a>f^) 7.x 
y ^^7;^nt'7x^K 2, 7-v^T; 

/7^u7, 5-r^y-l- (4' -T;/7x- 
-1. 3. 3-MJ/fM7^A 6-T;/- 
1- (4 W -Ti 7 7x^1 -1. 3, 3-MJ*^ 

m 7/7«i^wscim^o cn^o^T; 

CO 0 2 7] CftS><£>9*5> 1. 4-7x^U7->'7; 
>\ 4. 4* -y'7^^7x^^7 x 4. 4' - 
*/T \ y 7'7x-;n-7^ 2, 2— [4 - (4 
— T ; y 7x^y) 7x-^] 7*n^ 4 7 N 4, 4' - 

(p-7x-U7^77 J Dt , ')f7) b-xT-»;v;fc 
<tC5 9 t 9 -tr* (4-7^7x^1 7;^u7i< 

CO 0 2 8] tfVTi y ^»AO^jflcS«^«$ni1* 

2~~2^m±*izm&i)<&*ls<. ZZ>\zfr*L<te 
0. 3—1. 2%m£teZ>&\&X&Zo 
C 0 0 2 9 3 * y r ; v ^KAO^JSc5JE«. W«ft*» 



5 



g-160048 



4"{Ci>o>T. a#0~l 5 Or. #£L<iiO~l 0 0 

WUfN-^ x^- 2 - fa ') KV, N. N- 
•>Vf l-Ti b\ N. N — "f-j^rt-^J^T % 

b\ ^fW^+v-^ r-^fo^n^ xb 
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